(Received for publication March 27, 1964) Schantz et al. (1) reported that fat has an intimate relation to metabolism of lactose or galactose, based on their finding that young rats given skimmilk excrete galactose in the urine, whereas those given fat-containing milk do not.
Artom et al. (2) reported that the amount of livre-fat in animals on a low-protein diet is greater in the lactose-fed than in the sucrose-fed group.
In consideration of these literatures, experiments were performed to get information on the influence of lactose on the amount of liver-fat in various kinds of fatty liver.
METHODS
Albino rats weighing about 80 g were used, A commercial ration (Oriental Yeast Co., Tokyo) was given as a normal diet, 100 g of which contains: In rats fed on the normal diet as shown in Table 2 the concentration of liver-fat was 3.1% and liver-glycogen 3.3%. It has generally been known since the studies by Best et al. (b) that giving a choline-deficient diet causes a slight degree of fatty liver. In the present experiment, the level of liver-fat was 4.2%, which means a slight degree of fatty liver and liver-glycogen 2.9%, which means a nearly normal value, in rats fed on the choline-deficient diet. When the diet contained 22% of lactose (at the expense of that amount of sucrose) and 22%
of sucrose, the level of liver-fat was 3.3%, close to the normal value and liver glycogen 1.4%, slightly less than the normal value, When the amount of lactose in diet increased to 44% and the amount of sucrose was zero, the level of liver fat was 2.1%, less than the normal value and liver-glycogen 1.3%, a subnormal value. The amount of liver-fat is influenced by the amount of liver-glycogen. This has been demonstrated experimentally by Umenaura (6) in that the more glycogen the less fat is in fatty liver. Thus, one might think that the less liver-fat upon the lactose-diet would be due to the more liver-glycogen. This is not the case, however, because the level of liver-glycogen, as shown in Table  3 . Table 3 .
Amount of Liver-Fat and Glycogen in CC14 and Glycine fatty Livers a) CCl4 was dissolved in olive oil at 0.2% level and 0.2 ml of this solution was injected. The level of liver-fat 24 hours after injection was 6.7%. In the group received a diet containing 22% of lactose and 22% of sucrose, the level of liver-fat was 6.1%, indicating only a slight tendency to decrease, while in the group given a diet containing 44% of lactose and no sucrose, the level of liver fat decreased to 4.7% and liver-glycogen was 1.0%, a subnormal value.
b) According to the experiment by Tokuda,h> a choline-deficient diet supplemented with glycine at 3% level induces fatty liver. The influence of lactose on fatty liver of this kind was examined. The level of liver-fat in the glycine-fatty liver was 6.1%, the figure being in good agreement with that of Tokuda. When the level of sucrose in diet was 22% and that of lactose 22%, liver-fat decreased to 4.8%, and liver-glycogen 1.6%, a subnormal value . If the dietary lactose increased to 44% and sucrose decreased to none, liver-fat de creased to 3.5%, and liver-glycogen was 1.9%, indicating no marked increase . a) Beeston and Channon (8) reported that a choline-deficient diet supple mented with cystine produced a severe fatty liver in the rat. This was confirmed by Tucker et al. l9>. In the present experiment, accordingly, the choline-deficient diet was supplemented with 0.3% of cystine and fed to rats for 1 week. Table  4 .
Amount of Liver-Fat and Glycogen in Cystine-fatty Liver
As shown in Table 4 , the level of liver-fat was 5.7% in the cystine-fatty liver. In the group given 11% lactose and 33% sucrose, the level of liver-fat b) According to Griffith et al.(10) , the less amount of diet ingested the less becomes the amount of fat in fatty liver in the rat. This led to the idea that the reduction of the amount of liver-fat in fatty liver upon the administration of lactose might be due to the less amount of food-intake. Thus, the following experiment was carried out.
A group of rats was given a diet containing 24% of starch and 64% of lactose and the other group 24% of starch and 64% of sucrose. The amount of diet consumed by each of the first group rats in a day was measured and that amount of diet was given to each of the second group rats on the next day. As shown in Table 4 (6 and 7), the level of liver-fat in the lactose-given first group was 3.2%, while that in the sucrose-given second group was 5.5% , meaning a marked fatty liver.
The results indicate that the less amount of liver-fat upon the administration of lactose is not due to the less food-intake .
SUMMARY AND DISCUSSION
The influence of lactose on the amount of liver-fat in various kinds of fatty liver was studied.
The amount of liver-glycogen was also determined , because it has an intimate relation to the amount of liver-fat .
1)
The level of liver-fat was 3.1% and glycogen 3 .3% in rats given a normal diet.
2) In rats fed on a choline-deficient diet (containing 44% of starch and 44% of sucrose), fatty liver of slight degree was accompanied by the almost normal content of liver-glycogen. However, in a group given 22% of lactose and 22% of sucrose, the level of liver-fat was 3.3% , the normal value, and in another group given 44% of lactose, the amount of liver-fat decreased to 2.1% with a subnormal amount of liver-glycogen.
3) In case of CC14-fatty liver (the level of liver fat 6 .7%), 44% of lactose decreased the level of liver-fat to 4.7% . Liver-glycogen was 1% , a subnormal value.
4) In case of the glycine-fatty liver (liver-fat 6 .1%), 22%of lactose lowered the level of liver-fat to 4.8%, and upon 44% of lactose liver -fat was 3.5%. The levels of liver-glycogen in these groups were decreased to 1 .6 and 1.9%.
5)
In case of the cystine-fatty liver (liver-fat 5 .7%), 44% of lactose decreased liver-fat to 4.2% and 64% of lactose liver-fat to 3 .4% with a subnormal level of liver-glycogen, 1.9%. 
